extent to which contaminants actually cause effects and, whenever possible, to 48 pinpoint the responsible contaminant(s). To this end it is crucial to be able to 49 separate contaminant-related effects from changes caused by other 50 environmental influences (see e.g. Hylland et al., 2009 , Laane et al., 2012 . In 51 addition, we would ideally be able to compare effects across species and 52 preferably identify and focus on the most sensitive species and endpoints for any 53 particular contaminant. This is clearly a long-term endeavour, but significant 54 progress has been made over the past couple of decades, and some ways to 55 processes affect such responses, and it is clearly important to be able to adjust 147 for them (Hylland et al., 2009) . contaminant-directed monitoring programme should therefore include a range 159 of effect methods, some with high contaminant-specificity, others with relevance 160 to the health of populations or communities. In this paradigm, there is a 161 sequential development of increasingly more serious consequences of exposure 162 to contaminants, from molecular interactions, through cellular compensatory 163 mechanisms to physiological responses in individuals (Peakall & Shugart, 1993) . 164 The latter may or may not have knock-on effects on populations or communities, 165 but it has to be admitted that there is limited knowledge on how to bridge the 166 gap from individual health to "higher order" effects on populations. 167
168
Responses to contaminants in biological systems are generally referred to as 169 "biological effects", or "biomarkers" for methods that quantify sublethal effects in 170 individuals. In human toxicology and ecotoxicology, a "biomarker" is widely 171 acknowledged to be a measurement that indicates exposure, susceptibility or 172 effect of a toxic substance (see e.g. Peakall & Shugart, 1993) . To avoid confusion, 173 the reader should be aware that there are other uses of the term "biomarker" in 174 environmental science, e.g. in analysing or tracking sewage components (Adnan 175 et al., 2012), to characterise phytoplankton assemblages (Véron et al., 1998) , to 176 geochemically fingerprint different crude oils (Peters & Moldowan, 1993) , and to 177 describe the origin of lipids in sediments (Pearson et al., 2011 responses in a field study is an a priori understanding of whether the biomarker 196 response can be expected to increase or decrease with increasing exposure up to 197 a realistic exposure level, whether there is a threshold above which a response 198 will be expected, and whether the response will peak and then decrease at higher (Table 2 ). The selected fish species were 394 not all found at all sites, and mussels were, for obvious reasons, only available at 395 coastal sites. At two sites, the Seine estuary and in the Baltic, two of the target 
